FIG. I 



HOST COMPUTER 



13 



-13 



-13 



CONTROL 
UNIT(I) 




CONTROL 
UNIT(2) 


-14 


CONTROL 
UNIT(j) 






1 / 





CACHE MEMORY 







16 


J 


^16 




> 


CONTROL 
UNlTd) 




CONTROL 
UNIT (2) 


• • • 


CONTROL 
UNIT(j) 



16 



I • • 11** 



15 



.12 



.11 DISK 
ARRAY 



17 



FIG. 2 



23 CONTROL 

UNIT /26BUFFER(1) 



26 BUFFER(2) 



1 



26 BUFFER (j) 



27 



27 



DATA 
REPRODUCTION 



CIRCU 



24 



T(1) 



DATA 
REPRODUCTION 



CIRCU! 



17 



LOOP 
CONTROL 
PORTION (1) 



r25 



ECC 
GROUP 
(1) 



ECC 
GROUP 
(2) 



'•25 



(D 



(2) 



I I 1 -'11 

H 



27 



DATA 
REPRODUCTION 
CIRCUITQ) 



24 



LOOP 
CONTROL 
PORTION (2) 



■A 

/'DISK 11 



SdISK 21 



V 



20 



(D 



LOOP 
CONTROL 
PORTION (j) 





/'DISK 1j 



^DISK 2j 



20 



FIG. 3 



( START ^)-^3-1 



REFER TO DISK 
MANAGEMENT TABLE 



3-2 




NO 



3-4 



3-7 



TRANSMIT COMMAND 
TO COPY DATA TO 
SPARE DISK 



UPDATE HEAD 
ADDRESS 



UPDATE DISK 
IDENTIFIER 




NO 



3-8 



END 



FIG. 4 



(START 
(RECEIVE REQUEST) 



NORMAL 



4-1 

DETECT THAT ERROR 

FREQUENCY 
EXCEEDED A GIVEN 
THRESHOLD 




NORMALLY 
READ 



READ WHEN ERROR 
IS DETECTED 



'4-5 



NORMALLY 
WRITE 



4-8 



WRITE WHEN ERROR 
IS DETECTED 



4-9 




4-10 



INCREMENT 
ERROR COUNT 



NO 



4-11 



4-12 



^„.--^OVER^~-<, 
<<rHRESHOLDJ^ 


YES 


RAISE COPY 
FLAG 




r NO 









FIG. 5 



5-1 




TRUE 



5-2 



TRUE 



EXECUTE DATA 
TRANSFER 



CONDITION 1: 

IMMEDIETELY 
THEREAFTER 
A REQUEST 
OCCURS FOR 
DATA TRANSFER 
BETWEEN DISK 
ADAPTER AND 
DISK UNIT THAT IS 
BREAKING DOWN 

CONDITION 2: 

DATA TRANSFER 
FROM DISK UNIT 
THAT IS BREAKING 
DOWN TO SPARE 
DISK AFFECTS 
OTHER DATA 
TRANSFER 



FIG. 6 



23 CONTROL BUFFER(2) 

UNIT /26 BUFFERd) ( BUFFER(j) 



4- 



27 



27 



DATA 
REPRODUCTION 



CIRCUl 



24 



(1) 



n 



n 



DATA 
REPRODUCTION 



CIRCUl 



J 



LOOP 
CONTROL 
PORTION(I) 



(2) 



27 



DATA 
REPRODUCTION 
CIRCUIT(j) 



24 



®.24 



LOOP 
CONTROL 
PORTION (2) 



LOOP 
CONTROL 
PORTION (j) 




FIG. 7 



71 72 73 

HEADER ^ DATA / FOOTER / 
PORTION / PORTION \ PORTION/ 



1 1 




DESTINATION 






1 ID D_ID 




FIG. 8 



LOOPd) LOOP(2) LOOP(i) 



I I 



61 





CNI 


CO 








> " 




n 




uu 


LL. 


o 


o 


o 


o 


o 


o 


o 


o 


_l 


_J 






o 


o 




R 


y- 


1- 






\- 


1- 


H- 


■ h- 




13 






Q. 


Q- 


Q. 


Q. 


1- 


1- 


h- 


H 








3 


o 


O 


O 


O 




go 

Si 

CLUI 



FIG. I I 



START 



OBTAIN INFORMATION 
FOR ACCESS TO DISKS OF 
ECC GROUP FROM LOOP 
CONTROL PORTION 



INITIALIZE ADDRESS OF 
LOGIC BLOCK TO BE 
REPRODUCED 



READ NECESSARY DATA 
FROM ECC GROUP 



REPRODUCE LOGIC ' 
BLOCK FROM OBTAINED DATA 



WRITE REPRODUCED 
LOGIC BLOCK 



UPDATE ADDRESS LOGIC 
BLOCK TO BE REPRODUCED 



11-8 



11-2 



11-3 



11-4 



11-5 



11-6 



11-7 




11-9 



H 



( START )^12-1 



FIG. 12 



OBTAIN INFORMATION 
FOR ACCESS TO DISK UNIT 

OF ECC GROUP FROM 
LOOP CONTROL PORTION 



INITIALIZE ADDRESS OF 
LOGIC BLOCK TO BE 
REPRODUCED 



READ LOGIC BLOCK 
FROM DISK UNIT 




YES 



WRITE LOGIC BLOCK 



12-2 



12-3 



12-4 



12-6 



ACQUIRE NECESSARY 
DATA FROM ECC GROUP 



12-7 



REPRODUCE LOGIC BLOCK 
FROM OBTAINED DATA 



UPDATE ADDRESS OF 
LOGIC BLOCK TO BE 
REPRODUCED 



12-8 



12-9 




12-11 



FIG. 13 



-13-1 



NORMAL 



START 
(ACCEPT REQUEST) , 

DETECT THAT ERROR 

FREQUENCY 
EXCEEDED A GIVEN 
CLOSED THRESHOLD 




13-2 

NORMAL 
GOOD DISK TO BE^ 
O^ATED^ 

1 3^^3^^'^3-6 

WRITE ^ READ/ 
WRITE ?. 

READ 



WRITE 



NORMALLY 
READ 



'13-7 



READ WHEN ERROR 
IS DETECTED 



'13-5 



NORMALLY 
WRITE 



13-8 



WRITE WHEN ERROR 
IS DETECTED 



13-9 



INCREMENT 
ERROR COUNT 




13-10 



13-11 

OVER^^-<C YES 
THRESHOLD r 



'13-12 



FLAG 
INDICATING 
DATA COPY 



NO 



23 CONTROL 

1 UNIT /26BUFFER(1) 



FIG. 14 

26 BUFFER (2) 



26 BUFFER(j) 



27 



1 



CTE 



27 



DATA 
REPRODUCTION 
CIRCUlTd) 



1. 



DATA 
REPRODUCTION 
CIRCUIT (2) 



27 



DATA 
REPRODUCTION 
CIRCUIT (j) 



24 



LOOP 
CONTROL 
PORTION (1) 



24 



LOOP 
CONTROL 
PORTION (2) 



1 



24 



LOOP 
CONTROL 
PORTION (j) 





FIG. 15 



23 CONTROL BUFFER(2) 

UNIT /26BUFFER(1) ^ 26BUFFER(j) 



i 



27 



1 



rrr 



^. 27^ 



ID 



DATA 
REPRODUCTION 
CIRCUlTd) 



DATA 
REPRODUCTION 
CIRCUIT (2) 



I I I -'11 

z: 



27 



DATA 
REPRODUCTION 
CIRCUITS) 



24 



LOOP 
CONTROL 
PORTION (1) 



/-25 



ECC 
GROUP 




1 



24 



LOOP 
CONTROL 
PORTION (j) 



• • • • « 




20 



• /-DISK 1i 



FIG. 16 



C 



START 
(ACCEPT REQUEST) 




REFER TO TABLE OF 
LOOP CONTROL 
PORTION STATE 



16-2 



16-3 




16-4 



TRANSMIT REQUEST 
TO LOOP CONTROL 
PORTION 



c 



NO 

[ 


^16-i 


REFER TO TABLE 4 






TRANSMIT REQUEST 
TO UNOCCUPIED LOOP 
CONTROL PORTION 



■16-6 



END 



•16-7 



